Dopaminergic neurotoxicity of cyanide: neurochemical, histological, and behavioral characterization.
Previous reports have shown that dopamine (DA) is depleted in the brains of animals treated with cyanide. To develop a model for studying the mechanisms of cyanide-induced changes in dopaminergic systems, mice were treated with cyanide (KCN, 6 mg/kg, sc) twice a day for 7 days and 16 hr after the last dose neurochemical, histological, or behavioral parameters were evaluated. DA levels in KCN-treated animals decreased in the striatum (41%), hippocampus (30%), and cerebral cortex (13%) as compared to saline-treated controls. In striatal and hippocampal tissues, but not in cerebral cortex, malondialdehyde levels increased 43 and 57%, respectively, as compared to controls, indicating that peroxidation of lipids occurred in these brain areas. Over 30% of the treated mice exhibited decreased locomotor activity and akinesia, which were suppressed by l-DOPA (100 mg/kg, ip). Tyrosine hydroxylase (TH) immunohistochemical examination of brains from cyanide-treated animals showed a reduced number of TH-positive cells in substantia nigra, indicating a loss of dopaminergic neurons. In contrast, acute cyanide (KCN, 6 mg/kg, sc) did not produce significant neurochemical or behavioral changes. Under these treatment conditions, cyanide produces a central dopaminergic toxicity which is characterized by decreased DA levels in select brain areas, impaired locomotor activity, and neuronal damage.